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In the current study, we have checked the impact of the oxidized
heme (hemin) on mitochondrial membrane potential and respiration
rate of rat brain mitochondria. We have shown that hemin prevents
the collapse of membrane potential that is normally caused by
calcium-dependent BK channel openers (NS1619). A similar, though
rather modest effect was observed in studies of oxygen consumption
rate. We also report inhibitory effects of hemin on the reactive
oxygen species-downregulating properties of NS1619.
Additionally,wehave studied the single channel activity ofmitoBKCa
by patch-clamp of mitoplasts isolated from a rat astrocyte cell line.
Other results conﬁrm the phenomenon of reversible inhibition of
mitoBKCa channel by hemin.
This might explain some of the cytotoxic effects of hemin observed
in hemorrhagic stroke.
doi:10.1016/j.bbabio.2012.06.227
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Large conductance Ca2+-regulated potassium channels (BKCa,
MaxiK, Slo1) are expressed in plasma membrane of different cells.
They are involved in many processes such a signaling, neuronal
excitability, vascular tone regulation, and neurotransmitter release.
Also, BKCa channels have been found in the inner mitochondrial
membrane. It is believed that potassium channels regulate the
mitochondrial membrane potential, matrix volume, respiration, and
Ca2+ ion homeostasis. There are also hypotheses that mitochondrial
potassium channels participate in neurodegenerative disorders and
ischemic preconditioning.
In our study a single channel activity was measured after patch-
clamp of themitoplasts isolated from endothelial cell line (EA.hy 926).
A potassium selective current was recorded with mean conductance
270±10 pS in symmetrical 150 mM KCl solution. The channel was
regulated by calcium and activated by NS1619, an activator of BKCa
channel. In opposite, activity of the channel was blocked irreversibly
by paxilline and iberiotoxin, inhibitors of BKCa channel. Also, inhibi-
tors of mitochondrial ATP-regulated potassium channel (ATP/Mg2+,
5-HD, glibenclamide) were tested and no effects on observed activity of
ion channel were detected. Taken together, our ﬁndings indicate that
mitochondrial large conductance Ca2+-regulated potassium channels
with properties similar to the surface membrane BKCa channel are
present in endothelial mitochondria.
This work was supported by Polish Mitochondrial Network
MitoNet.pl and European Union with resources from the European
Regional Development Fund under the Innovative Economy Pro-
gramme (POIG.01.01.02-00-069/09).
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Extensive DNA damage leads to apoptosis. Histones play a central
role in DNA damage sensing and they may mediate signals of
genotoxic damage to cytosolic effectors including mitochondria [1].
In this study we have investigated the effects of histones on mito-
chondrial function and membrane integrity. Both linker histone H1
and the core histones H2A, H2B, H3, and H4 bind strongly to isolated
mitochondria [2]. The binding resulted in a rapid and massive release
of the pro-apoptotic intermembrane space proteins cytochrome c
and Smac/Diablo indicating that histones permeabilize the outer
mitochondrial membrane. In addition, linker histone H1, but not core
histones, induced a collapse of the mitochondrial membrane poten-
tial, release of pyridine nucleotides, and mitochondrial fragmentation.
We conclude that both linker and core histones destabilize the
mitochondrial membranes and we postulate that this mechanism
may boost apoptosis signaling following DNA damage.
References
[1] A. Konishi, S. Shimizu, J. Hirota, T. Takao, Y. Fan, Y. Matsuoka, L.
Zhang, Y. Yoneda, Y. Fujii, A. Skoultchi, Y. Tsujimoto, Involve-
ment of histone H1.2 in apoptosis induced by DNA double-strand
breaks, Cell 114 (2003) 673–688.
[2] A. Cascone, C. Bruelle, D. Lindholm, P. Bernardi, O. Eriksson,
Destabilization of the outer and inner mitochondrial membranes
by core and linker histones, PLoS ONE 7 (2012) e35357.
doi:10.1016/j.bbabio.2012.06.229
11P4
Mitochondrial calcium‐independent phospholipase iPLA2γ is
directly activated by H2O2 in vitro
M. Jaburek, J. Zelenka, P. Jezek
Department of Membrane Transport Biophysics, Institute of Physiology v.v.i.,
Academy of Sciences, Prague, Czech Republic
E-mail: jaburek@biomed.cas.cz
Calcium-independent phospholipases (iPLA2s) are a family of
enzymes that are known to participate in cellular signaling by
simultaneously producing free fatty acids and lysophospholipids.
Mitochondria contain predominantly iPLA2γ and we have shown
previously that the activity of mitochondrial iPLA2γ (mt‐iPLA2γ) is
increased following the addition of tert-butyl hydroperoxide (TBHP)
or H2O2, thus indicating a redox‐sensitive process [1]. Here we tested
the hypothesis that mt‐iPLA2γ is activated by H2O2 directly. Using
isolated mouse lung mitochondria, we followed the changes in
mitochondrial respiration and membrane potential. Mt-iPLA2γ-
dependent TBHP or H2O2‐induced uncoupling of oxidative phosphor-
ylation was not inhibited by staurosporine, a broad‐spectrum inhibi-
tor of protein kinases, or by chelerythrine, an inhibitor of protein
kinases C, which indicates that redox‐activated kinase cascade path-
ways are not involved in this iPLA2γ‐dependent event. Using human
recombinant iPLA2γ reconstituted into liposomes, we followed
ﬂuorometrically proton transport across the liposomal membranes.
The addition of H2O2 caused intraliposomal acidiﬁcation, indicating
H2O2‐induced iPLA2γ‐dependent release of free fatty acids. This effect
was inhibited by (R)-bromoenol lactone (BEL), a selective inhibitor
of iPLA2γ, but not by its optical enantiomer (S)-BEL. Using GC–MS
chromatography, we detected directly the amount of free fatty acids
following each experimental protocol. Our results are consistent with
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direct H2O2 activation of mt‐iPLA2γ and provide an important insight
on the potential in vivo regulations of iPLA2 catalytic activities.
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Since 1991, when in Nature Inoue and co-workers described the
ﬁrst potassium channel in the inner mitochondrial membrane, ATP-
regulated (mitoKATP), four other channels were found. ATP-regulated
(mitoKATP), large-conductance calcium activated (mitoBKCa), voltage-
dependent (mitoKv1.3), and intermediate-conductance calcium-
activated potassium channel (mitoIKCa), were identiﬁed by the
electrophysiological techniques. The last, TWIK-related acid-sensitive
potassium channel (TASK-3) was identiﬁed with the use of immuno-
ﬂuorescence methods.
Patch-clamp single channel studies on mitochondria isolated from
embryonic rat hippocampus revealed the presence of the potassium
channel which has outwardly rectifying activity at the symmetrical
conditions (150 mM/150 mM KCl). The channel displayed a conduc-
tance of 61 pS, at positive voltages, and also strong voltage depen-
dence. Patch-clamp studies at the mitoplast-attached mode showed
that this channel was not sensitive to the classical activators and
inhibitors of the mitochondrial potassium channels, but regulated by
the pH and arachidonic acid.
In summary, by the single channel recordings, we characterized
for the ﬁrst time an ion channel which was cation selective, per-
meable to potassium ions and displayed voltage sensitivity. The
channel does not correspond to the potassium ion channels described
earlier in the inner mitochondrial membrane.
Grant sponsor: DEC-2011/01/N/NZ1/04311.
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T cell receptor (TCR)-mediated generation of mitochondrial re-
active oxygen species (ROS) plays a crucial role for expression of
interleukin 2 (IL-2) and CD95 ligand (CD95L, FasL/Apo-1L) genes, and
consequently, for T cell activation and activation-induced cell death
(AICD). Our study demonstrates that amajormitochondrial antioxidative
enzyme, manganese superoxide dismutase (MnSOD/SOD2), acts as an
important control switch in the process of T activation-induced oxidative
signal generation. Higher abundance and activity of MnSOD in the
late phase of TCR-triggered response temporally associates with a shut-
down phase of mitochondrial oxidative signal generation. Transient or
inducible MnSOD over-expression inhibited mitochondrial ROS produc-
tion. In turn, lower oxidative signal resulted in an abrogated NF-κB- and
AP-1-mediated transcription of IL-2 and CD95L genes and decreased IL-2
secretion as well as CD95L-dependent AICD. Moreover, TCR-mediated
transcriptional upregulationofMnSODdemonstrates a negative feedback
regulation being itself dependent on oxidation-sensitive transcription.
Our ﬁnding stresses a critical role for MnSOD and mitochondria as
regulators of T cell activation.
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AMP-activated protein kinase (AMPK) is a central cellular signaling
hub involved in energy homeostasis, growth and proliferation. The
kinase is considered as a promising target for pharmacological inter-
vention in several energy-related pathologies like diabetes type II and
cancer. However, its signaling network is still incompletely under-
stood. Here we have applied a novel, two-dimensional in vitro screen
to search for novel AMPK substrates [1]. By combining biophysical
interaction based on surface 7pasmon resonance with in vitro phos-
phorylation, this screen can identify AMPK substrates that are speciﬁc
for a given AMPK isoform. Application of this screen to full-length
AMPK α2β2γ1 and soluble rat liver proteins identiﬁed the tumor
suppressor fumarate hydratase (FH). FH was conﬁrmed to interact
with and to be preferentially phosphorylated by the AMPKα2 isoform
using yeast-two-hybrid [2] and in vitro phosphorylation assays.
AMPK-mediated phosphorylation of FH signiﬁcantly increased en-
zyme activity in vitro and in vivo, suggesting that it is a bona
ﬁde AMPK substrate. In vivo, AMPKα2 may target the cytosolic/
Abstracts S85
